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© Shock absorbing shoe sole and shoe incorporating the same. 



© An improved structure of the sole of shoes suit- 
able for use in sports or any casual wear is char- 
acterized in that the mid-sole is provided with resil- 
ient spherical bodies within recesses in the front 
portion and/or the heel portion of the sole, and that 
the hardness of the resilient bodies can be adjusted 
to enhance the elasticity of the soles of the shoes by 
virtue of the fact that the spherical bodies can be 
inflated and deflated or can be bodily replaced, 
thereby enabling the requisite shock absorbing effect 
to relieve impact stress during running and fatigue 
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SHOCK ABSORBING SHOE SOLE AND SHOE INCORPORATING THE SAME 



FIELD OF THE INVENTION 

The present invention relates generally to 
sports shoes or casual shoes and more specifically 
concerns improved shock absorbing shoe soles 
and shoes incorporating the same. 

BACKGROUND OF THE INVENTION 

Generally speaking, most people put their bod- 
ies under varying degrees of impact during ex- 
ercise and it has been established that the forces 
exerted on the heel and the ball or front sole of the 
feet during running are three to four times higher 
than those exerted during normal walking. Thus 
during running or jogging the reaction forces ex- 
erted on the body from the ground may be three to 
four times higher than individual body weight and 
l ^ not only is this the cause of many sports injuries 
but also it makes the participants tired or ex- 
hausted. Sports shoes for running or jogging or 
playing games and casual shoes for walking are 
commercially available in a variety of designs, but 
generally speaking the soles of such shoes and 
consequently the shoes in their entirety do not 
match the individual requirements of the wearer as 
regards providing the desired degree of resilience 
and elasticity. 

It is known to provide means in a sports shoe 
for enabling the characteristics of the shoe to be 
adapted to the requirements of the user. For exam- 
ple, in US Patent No. 4 430 810 there is described 
an arrangement wherein a number of bores extend 
through the relatively soft material of the heel por- 
tion of a running shoe from one side thereof to the 
other, the bores being spaced apart from each 
other in the longitudinal heel-to-toe direction of the 
shoe, and rod-shaped stiffening members of selec- 
table greater hardness than the soft heel material 
can be inserted into the bores so as selectively to 
increase the overall hardness of the sole and adapt 
the shockabsorbing capabilities of the shoe to the 
individual requirements of the runner and to the 
nature of the surface upon which he intends to run. 
The proposal to stiffen the heel of a shoe by 
insertion of appropriate stiffening elements into 
bores in the heel is known also from French Patent 
No. 958766, and in US Patent No. 3785646 there is 
disclosed a shoe having a rubber sole with trans- 
verse bores into which rod-like metal weights may 
be inserted. Another arrangement is known from 
our British Patent No. 2156654 which not only 
enables heel hardness characteristics to b selec- 



tively varied to suit the requirements of the wearer, 
but also allows different relative hardnesses to be 
achieved on different sides of the heel for control- 
ling rear-foot movement and minimizing the risk of 

5 damage through excessive pronation or supination. 
Another known arrangement of only marginal inter- 
est to the present invention is disclosed in Eu- 
ropean Patent Application Serial No. 0161653. 
It is further known to incorporate air pockets 

w into the heel portion and/or the sole portion of a 
shoe so as to provide shock absorption and/or 
resiliency properties. Described in British Patents 
Nos. 2150010 and 2183446 are shoes which incor- 
porate an inflatable bladder within a cavity in the 

rs heel portion of the shoe, the degree of inflation of 
the bladder in each case being selectively variable. 
The shoe of British Patent No. 2150010 also incor- 
porates a plurality of sealed air pockets generally 
in the metatarsal region of the ball of the foot. 

20 Disclosed in European Patent Application Serial 
No. 0160880 is a moulded shoe sole wherein air 
can transfer between cavities defined by bulges 
moulded into the sole and heel portions for provid- 
ing shock absorption and movement facilitation 

25 characteristics, though without any possibility of 
adjusting the air pressure within the cavities. A 
similar arrangement to that disclosed in European 
Patent Application Serial No. 0160880 is described 
in British Patent Application No. 2073006. and in 

30 the latter case means are provided to enable the 
desired fluid pressure in the interconnected cavities 
to be determined. A shoe provided with a selec- 
tively inflatable insole is described in British Patent 
No. 358205. The shoe described in international 

35 Patent Application No. WO 82/00571 has a gas 
pressure chamber in its sole and includes a pump 
arrangement which keeps the gas pressure con- 
stant. Other shoes incorporating pneumatic struc- 
tures in their heel and/or sole portions are de- 

40 scribed in British Patent Specifications Nos. 
390368, 490647, 2023405 and 2034169 and in US 
Patent Specifications Nos. 4 183 156. 4 219 945 
and 4 271 606. 

None of the aforementioned documents dis- 

45 closes a sports shoe, or a sole for such a shoe, 
which affords to the user the degree of selectable 
resilience that is afforded by a pneumatic sole 
structure having means for pressure adjustment 
coupled with selectability as regards the distributed 

so hardness characteristics within the sole arid/or heel 
region. 
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OBJECTS AND SUMMARY OF THE INVENTION 

The principal object of the present invention 
thus "is to overcome or at least substantially reduce 
the above mentioned disadvantages of convention- 
al shoes. 

The present invention in one of its aspects 
resides in the concept of relieving impact forces on 
the heels and/or front soles of the feet during 
exercise, and thereby reducing injuries and fatigue, 
by incorporating resiliently deformable bodies of 
selectable or adjustable hardness characteristics in 
a removable and interchangeable manner within 
accommodating recesses provided in the thickness 
of the shoe sole between the inner sole of the shoe 
contacted by the wearer and the ground contacting 
sole surface. 

Thus in one exemplary shoe construction ac- 
cording to the invention, spherical pneumatic bod- 
ies are provided in accommodating recesses in the 
shoe sole, with the curved surfaces of the spherical 
bodies between and in contact with the insole and 
undersole of the shoe and the bodies, or at least 
some of them, being selectively inflatable and de- 
batable to accommodate individual body weights 
and exercise habits. For wearers who prefer hard 
sole's, the pneumatic bodies may be pumped up 
relatively hard, whereas, for those who prefer soft 
soles, they can be softened by releasing some air 
therefrom. 

Furthermore or alternatively, the elasticity of 
the soles may be adjustably determinable, at least 
in part, in accordance with the invention by use of 
solid or foamed elastomer spherical bodies of 
selectably different durometer hardnesses, selected 
for example from three different hardnesses of 
35' , 45* , or 55*, to accommodate individual ex- 
ercise habits. Such different hardness bodies might 
for example be made from different densities of 
EVA (ethylene vinyl acetate), or if made from 
foamed elastomer might be of a closed-cell foamed 
plastics material so as to take advantage of the 
resilience imparted by the entrapped gases. 

In the structure of conventional sports and ca- 
sual shoes, each shoe is constructed with an upper 
and a sole extending the full length of the shoe 
from the heel to the toes, the sole generally com- 
prising a treaded outer wear-resistant sole, a mid- 
sole portion formed for example of foamed plastics 
material, an inserted heel sometimes called a heel 
wedge and an insole pad which usually is remov- 
able. In the structure of an exemplary sole of the 
present invention, the heel and also the metatarsal 
region of the front sole is provided with one or 
more punched holes or otherwise formed recesses 
which penetrate directly from the insole pad to but 
not through the outer sole through the mid-sole and 
the heel insert. These recesses underlying the re- 



movable insole are accessible to the wearer and 
may be used by the wearer to removably accom- 
modate small balls or other bodies of different size 
or diameter and different durometer hardnesses to 
5 provide adequate elasticity and support during 
sporting and recreational activities. As previously 
mentioned herein, the removable balls may be 
selectively inflatable for determining their hardness 
characteristics, or may alternatively be formed of 
70 elastomeric material of selectable density and 
durometer hardness or of a foamed plastics ma- 
terial preferably of closed-cell configuration. 

The bodies received in the heel and/or front- 
sole recesses do not have to be of spherical con- 
15 figuration in accordance with the invention and oth- 
er shapes are possible. Thus, according to a fur- 
ther exemplary sole of the present invention, gen- 
erally cylindrical .air-filled bodies are axially re- 
ceived within the recesses, the bodies preferably 
20 having concertina-folded cylindrical walls whereby 
the resilience of the bodies is concentrated pre- 
dominantly in their axial direction so as to be of 
greatest assistance to the wearer of the shoe. 

By virtue of the sole structure according to the 
25 present invention, the impact forces arising from 
contact with the ground can be distributed to suit 
the special requirements of the user. Particularly in 
the case .where the bodies incorporated into the 
shoe sole are inflatable but also in other cases, the 
30 shock absorber bodies can be selectively adjusted 
to provide or to maintain a given elastic response. 
Furthermore, the weight of the shoe itself can be 
reduced, because the punched hole portions can 
accommodate insert bodies in the form of air sacs 
35 which are certainly lighter than the EVA or PU 
(polyurethane) material of the heel insert; during 
exercise, the lighter the shoes, the greater gen- 
erally are the benefits to the exerciser. Additionally, 
the geometric shape of the insert bodies enables 
40 optimum elasticity characteristics to be achieved, 
and by providing the wearer with direct access to 
the insert bodies, the option is obtained to further 
increase the flexibility of use by varying the degree 
of inflation of the bodies with air or other gases, or 
45 even by the injection of fluids such as oils, emul- 
sions, water, hydrogen, helium etc., into the bodies. 

Other features of the present invention' are set 
forth with particularity in the appended claims and 
will become apparent from the following detailed 
so description of exemplary embodiments which are 
illustrated in the accompanying drawings. 
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DESCRIPTION OF THE DRAWINGS 

Rg.1 is a schematic side view partly in cut- 
away cross-section showing an exemplary sports 
shoe provided in its sole portion with spherical 
resilient bodies according to the teachings of the 
present invention; 

Fig. 2 is a top plan view of the sole of the 
sports shoe of Fig.1 showing the disposition of the 
spherical resilient bodies in the shoe sole; 

Fig.3 is a schematic side view of an alter- 
native shoe sole according to the present invention 
showing the spherical resilient bodies being inflated 
by means of an air pump; 

Fig.4 is a schematic side view of an alter- 
native sole construction according to the invention 
wherein a plurality of spherical bodies may be 
inserted in accordance with the wearers require- 
ments into each of a plurality of recesses in the 
heel portion of the shoe sole; 

Fig.5 shows schematically a side-elevation 
view of the construction of the heel portion of a 
further sports shoe in accordance with the present 
invention; and 

Rg.6 is a schematic sectional end-elevation 
view of the heel portion of the sports shoe of Rg.5. 

DESCRIPTION OF THE EMBODIMENTS 

Referring to Fig.1 t a running shoe generally 
designated 1 is shown, the shoe 1 includes a sole 
2 and an upper 3 secured to the sole, the upper 
(as is conventional) including a reinforced counter 
or heel cup surrounding the heel portion of the 
shoe. 

The sole has a synthetic rubber base 4 in 
which a tread pattern of gripping elements or cleats 
is formed. The base 4 is attached, for example by 
means of adhesive or by welding, to a first resilient 
midsole layer 5 which is in turn attached to a 
further resilient midsole layer 6 for example by 
mealns of adhesive or by welding. The midsole 
layers 5, 6 may be formed of foamed plastics 
materials and could if desired be formed in one 
piece rather than as two separate pieces. A further 
resilient heel wedge layer 7 formed from foamed 
plastics material is provided at the heel end of the 
shoe 1 . The layer 7 raises the heel portion of the 
shoe and may b attached to the layer 6 by means 
of adhesive or by welding for example and may be 
formed all in on piece or alternatively may be 
formed in two or more longitudinally extending 
pieces which advantageously can have increasing 
durometer hardnesses towards the peripheral 
edges of the he I to ensure lateral stability through- 
out the life of the shoe. 

The complete sole 2* may be secured to the 



upper 3 by means of adhesive for example and a 
removable insole or foot-bed 8 is provided within 
the shoe. 

Further shown in Fig.t is the provision of resil- 

5 lent spherical bodies in the sole of the shoe at the 
heel and at the ball of the foot. At the heel portion 
of the shoe there is formed a recess 9 defined by 
holes punched in the mid-sole layers 5,6 and in the 
inserted heel wedge 7, and a resilient spherical 

io body 10 is inserted into the recess 9 as shown, the 
spherical body 10 sits within the recoss 9 with its 
lower surface in tangential contact with the upper 
surface of the outer sole 4 and its upper surface 
projecting slightly above the upper surface of the 

75 heel wedge 7 for tangentially contacting the under- 
side of the removable insole 8. Further recesses 1 1 
are provided, in a similar manner, at the front 
portion of the sole in the region of the ball of the 
wearer's foot, these further recesses as shown be- 

20 ing of smaller diameter and greater number than 
the recess 9 in the heel and being arranged in two 
or three or more rows each of a plurality of reces- 
ses as shown in Fig.2, and resilient spherical bod- 
ies 12 of smaller diameter than the one provided in 

25 the heei are accommodated in respective ones of 
these recesses. As described hereinafter, the resil- 
ient spherical bodies 10, 12 have the function of 
determining the elasticity characteristics of the 
shoe. 

30 Fig.2 shows a top plan view of the shoe sole 2 
and illustrates the arrangement of the recesses 1 1 
in the region of the ball of the foot, it being under- 
stood that the illustrated arrangement is exemplary 
only. 

35 The resilient spherical bodies 10,12, or at least 
some of them, are preferably gas-filled pneumatic 
bodies and preferably are provided with an inflation 
valve port 13 whereby, as shown in Fig.3, air may 
be pumped into or released from the respective 

40 spherical body 10,12 by means of an air pump 15, 
thus to increase or decrease the hardness char- 
acteristics of the spherical body for matching the 
shoe to the body weight and individual require- 
ments of the wearer. This facility is advantageous 

45 particularly in the course of a long run, such as a 
marathon, or a long game since it enables the shoe 
characteristics to be adjusted during the run or 
during the game to take account of different con- 
ditions and changing levels of fatigue. On a long 

so run, running shoes can become up to 15* C hotter 
than at the start of the run. -on account of friction 
effects, which can cause the inflatabl bodies 10.12 
to become undesirably firm and insufficiently cush- 
ioning. This problem can be overcom in accor- 

55 dance with the invention by adjusting the pressure 
ofth inflatable bodies. 

In use of a sports shoe constructed in accor- 
dance with the present invention, die pres nee of 



the resilient bodies provides excellent cushioning 
and protection against shock, and aiso provides a 
resilience to the shoe characteristics which is in- 
vigorating and beneficial, the resilience of the 
spherical bodies as they resile from their com- 
pressed states as the foot is lifted providing a 
positive spring to the step of the wearer. 

Fig.4 shoes schematically a form of shoe sole 
in accordance with the invention which has a plural- 
ity of recesses 16 provided in the heel region of 
the sole, each recess being of lesser size than the 
corresponding heel recess provided in the shoe of 
Fig.1, and has a plurality of pneumatic bodies 17 
provided in each recess with some at least of such 
bodies being selectively inflatable and debatable. 
One effect of this arrangement is to provide a more 
uniform distribution throughout the heel area of the 
shoe sole of the advantageous effects provided by 
the arrangement of Fig.1 . 

Referring now to Figs.5 and 6 of the drawings, 
the shoes shown schematically therein comprises 
an upper 21 and a sole 22, the sole comprising a 
rubber outsole layer 23, a midsole 24 formed of 
one or more layers of compression moulded EVA 
for example, an insole 25 formed of Texon board 
for example, and a removable footbed 26 which 
desirably is reinforced so as to contribute to the 
lateral stability of . the shoe for example by being 
transversely ridged. As shown, an opening 27 is 
provided in the insole 25 in registry with a recess 
28 formed in the midsole 24, a reinforcing piece of 
Texon board 29 is provided in the bottom of the 
recess 28, and a gas-filled member 30 is received 
partially within the recess 28. 

The gas-filled member 30 as shown has a 
domed upper or head portion 31 of greater trans- 
verse-dimension than the opening 27 provided in 
the insole 25 so that such head portion 31 does not 
fit into the recess 28 formed in the midsole 24, but 
rather rests upon the upper- surface of the Texon 
insole 25 around the periphery of the opening 27 
and defines an upwardly domed gas cushion seat- 
ed on the insole. A body portion 32 of the gas-filled 
member 30 is of generally cylindrical shape with 
concertina side walls as shown and a flat base and 
fits into the recess 28 formed in the midsole 24. 

The gas-filled member 30 is preferably ar- 
ranged to be removable from its accommodating 
recess in the shoe sole and different members 
having different gas pressures can be made avail- 
able whereby the shoe can be configured to suit 
the requirements of the user. Additionally, or alter- 
natively, the gas-filled member 30 carf as shown be 
provided with a valve 33 enabling it to be selec- 
tively inflated or deflated. 

By virtue of the concertina-pleated side walls of 
the gas-filled member 30, the advantage is ob- 
tained that the pneumatic resilience of the member 



is substantially unidirectional and in the axial direc- 
tion of its accommodating recess which is advanta- 
geous as regards the stability of the shoe. 

The lateral edges of the midsole 24, at least in 

5 the region of the heel of the shoe, may be of 
increased durometer hardness than the central 
midsole region to ensure that the lateral stability of 
the shoe is maintained during the life of the shoe. 
This is indicated schematically in Fig.6 b the 

io shaded lateral areas of the midsole 24 and might 
for example be achieved by forming the midsole of 
a number of different portions formed of different 
density materials and adhered together. 

The gas-filled member 30 can be made in the 

is form of a single hollow gas-filled sac formed of a 
suitable synthetic plastics material, or could be a 
composite body formed as a plurality of gas-filled 
sacs adhered together. Alternatively, the gas-filled 
member 30 could be formed in whole or in part as 

20 a closed-cell foamed plastics structure. Addition- 
ally, pneumatic resilience could be provided in the 
ball of the foot region of the shoe by incorporation 
therein of resilient bodies similar to the member 30 
or of any other suitable shape and form. Further- 

25 more, whilst Figs. 5 and 6 show the provision of 
only one resilient member 30 in the heel of the 
shoe, it will be appreciated that more than one 
such member could be provided. 

While the invention has been described herein 

30 in relation to specific embodiments, it is to be well 
understood by those skilled in the art that the 
invention can be embodied in other forms. For 
example, the resilient bodies provided in the shoe 
sole need not necessarily be as described but can 

36 be of virtually any shape that is capable of provid- 
ing cushioning; for example the bodies could com- 
prise, for example, circular disc shaped bodies, 
oval or egg shaped bodies, hemispherical bodies, 
cylindrical bodies, rectangular bodies, etc. Further- 

40 more the resilient bodies need not be inflatable, but 
could for example comprise solid elastomeric ma- 
terial. Other modifications and variations will occur 
to those possessed of the relevant skills from a 
reading hereof and it is to be well appreciated 

45 therefore that the foregoing description and illus- 
trated embodiments are exemplary only of the in- 
vention and that the invention is susceptible to 
variation without departure from the spirit and 
scope thereof and from the terms and equivalents 

50 of the appended claims. 



Claims 

' 55 1 . A sole for a shoe, or a shoe including such a 

sole, which comprises at least one recess extend- 
ing within the thickness of the sole transversely to 
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the general plane thereof and a resilient body of 
selectable hardness characteristics removably re- 
ceived within said recess. 

2. A sports shoe or casual shoe comprised of 
an upper and a sole, the sole comprising an outer 
sole, a mid-sole and an insole, and wherein the 
mid-sole is configured with at least one hole -so as 
to define at least one recess within the sole, and at 
least one resilient body of selectable hardness 
characteristics is received within said at least one 
recess. 

3. A sports shoe or casual shoe according to 
claim 2, in which said at least one resilient body is 
provided with a port or valve whereby a gas or fluid 
may be introduced into or extracted from the body 
for changing the characteristics thereof to match 
the requirements of the wearer. 

4. A sports shoe or casual shoe according to 
claim 3 wherein said port or valve is accessible via 
the insole of the shoe. 

5. A sports shoe or casual shoe according to 
claim 2 or 3 or 4, in which said at least one 
resilient body is adapted to be replaceable by the 
wearer via the insole. 

6. A sports shoe or casual shoe according to 
any of claims 2 to 5, in which a plurality of resilient 
bodies selected in dependence upon the wearers 
requirements are adapted to be inserted into said 
at least one recess. 

7. A sports shoe or casual shoe according to 
any of claims 2 to 6, wherein said at least one 
resilient body is generally spherical. 

8. A sports shoe or casual shoe according to 
any of claims 2 to 6 wherein said at least one 
resilient body is generally cylindrical with its axis 
generally perpendicular to the plane of the sole. 

9. A sports shoe or casual shoe according to 
claim 8 wherein the cylindrical side wall of said at 
least one resilient body is concertina-pleated* 

10. A sports shoe or casual shoe according to 
claim 8 or 9 wherein said at least one resilient 
body has an enlarged domed head portion under- 
lying the insole. 

1 1 . A sports shoe or casual shoe according to 
any of claims 2 to 10 wherein said at least one 
recess is provided in a heel portion of the shoe 
sole. 

12. A sports shoe or casual shoe according to 
any of claims 2 to 11 wherein said at least one 
recess is provided in a metatarsal portion of the 
shoe sole. 

13. A sports shoe or casual shoe according to 
claims 11 and 12 in which at least one said recess 
is provided in the heel portion of the shoe and a 
plurality of such recesses are distributed through- 
out the metatarsal portion of the shoe. 



14. A sports shoe or casual shoe comprising 
an upper, a sole, and a removable insole, said sole 
comprising a wear-resistant outsole layer, at least 
one midsole layer, and a heel wedge, at least one 

5 recess being defined in said heel wedge and mid- 
sole layer between the underlying outsole and the 
overlying insole, and a pneumatically resilient body 
of selectable hardness characteristics being re- 
ceived within the or each said recess and being 

w accessible for changing the hardness characteris- 
tics thereof by removal of the insole. 

15. A sports shoe or casual shoe comprising 
an upper, a sole, and a removable insole, said sole 
comprising a wear-resistant outsole layer, at least 

75 one midsole layer, and a heel wedge, a first recess 
being formed in said heel wedge and midsole layer 
at a first location corresponding to the heel of a 
wearer's foot, a plurality of second recesses being 
formed in said midsole layer at a plurality of sec- 

20 ond locations corresponding to the metatarsal re- 
gion of a wearer's foot, said recesses being boun- 
ded on the underside by the outsole layer arid 
above by the removable insole, a first resilient 
body of selectable hardness characteristics remov- 

25 ably received in said first recess, and a plurality of 
second resilient bodies of selectable hardness 
characteristics removably received in said plurality 
of second recesses. 

16. A sports shoe or casual shoe according to 
30 claim 13 wherein said first resilient body comprises 

a gas-fiiled body. 

17. A sports shoe or casual shoe according to 
claim 16 wherein said gas-fiiled body includes 
valve means whereby it may be selectively inflated 

as or deflated. 

18. A sports shoe or casual shoe according to 
claim 1 5 wherein said first resilient body comprises 
an elastomer body of selected hardness character- 
istics. 

40 19. A sports shoe or casual shoe according to 
claim 15 wherein at least some of said plurality of 
second resilient bodies comprise gas-filled bodies. 

20. A sports shoe or casual shoe according to 
claim 15 wherein at least some of said plurality of 

45 second resilient bodies comprises elastomer bod- 
ies of selected hardness characteristics. 

21. A sports shoe or casual shoe comprising 
an upper, a sole, and a removable footbed, said 
sole comprising a wear-resistant outsole. a mid- 
50 sole, and an insole, said removable footbed over- 
lying said insole, and wherein an opening in said 
insole in the region thereof which corresponds to 
the heel of said shoe communicates with an open- 
ing in said midsole so as to define a recess ex- 

5$ tending between said outsole and said removable 
footbed, and a pneumatic resilient member is ac- 
commodated in said recess, said pneumatic resil- 
ient member comprising a generally cylindrical 



member axially received in said recess and having 
a first end supported by the axially innermost end 
of said recess and a second enlarged .end defining 
a domed upper end surface underlying said remov- 
able footbed and peripherally supported by said 
insole, the cylindrical surface of said pneumatic 
resilient member being concertina-pleated whereby 
the pneumatic resilience of said member is pre- 
dominantly axially directed. 
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